Inhibition of metastatic brain tumor growth by intramuscular administration of the endostatin gene.
The cancer patients suffering from brain metastases are basically incurable. The conventional tumoricidal strategies frequently cause severe side effects instead of life prolongation of such patients. On the other hand, antiangiogenic therapy seems to be a promising strategy to avoid such unfavorable effects. In the present study, we experimentally investigated tumor dormancy effect of the excessively produced endostatin, a potent angiostatic factor, by intramuscular administration of the endostatin gene against primary cancer and metastatic brain tumor. For this purpose, we established a model system in which FM3A P-15 cells, a high metastatic mouse breast cancer cell line, were inoculated simultaneously into the brain as an artificially metastatic brain tumor (herein referred as "metastatic brain tumor") and the mammary pad as a primary cancer (referred as "primary breast cancer"), and utilized a non-viral system to deliver an expression plasmid encoding a secretable form of mouse endostatin into muscle tissues. The plasmid vector formulated with the synthetic polymer, polyvinylpyrrolidone, was administrated at 3 and 10 days after the inoculation of FM3A P-15 cells. A significant increase in the serum level of endostatin was achieved at 7 days after second administration of the plasmid vector (p=0.0066). Consequently, the growth of metastatic brain tumor was significantly retarded (p=0.0455), while no significant change in the weight of primary breast cancer was observed (p=0.1531). Intratumoral microvessel density in metastatic brain tumor but not in primary cancer as revealed by Factor VIII immunohistochemistry was significantly decreased in the endostatin gene-administrated group (p=0.0027). In conclusion, the present study demonstrates the potential efficacy of intramuscular delivery of antiangiogenic gene for treatment of metastatic brain tumor.